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(54) GPsa#«tGPSB^^ieia-r-s.;^^ 



(57) [S»fj] 

-:3«)Slffij^ffi®GPSS«Slt3;. RFMiSi^roGPS 
GPS^^&ffS^ifeiC (IF) tfflMTSf^©. 7> 

©ffl^-t? I F©GPs«^&i3->:/'j>5^u, it^r^'j 

>i^LfcI F©GPSB^S*^S-rS5^^>?5'^1ft, 

v^5'-fiftiSj^snT, ■y->:/u>i'Lfci F®G 
ps©^ (GPs©^«x:J-y:/->3y H) =£fa«-r5 

Tft^ijL, D->y'J>i^L^:I F®GPS©^TKS:7 

-ux^isi (FFT) mM-^mnx.xm.mm'^m^m 

m-^'f^^J^)Vm^-:fu'\ty^ (DSP) i:^£^£j. 

;in?.®jftfftj, GPs#^«)B(rMffl*3<fciyt'^ 




1. GPSSIt«^BT-feoT. 

T^^-rizm^^n. sftLfcop sft^»RFji?jsm^^R5Ji«» (if) 

mmmi^'^^^H. I FWGP pJx'&(Dm-VlF(DGPSiB^ 
^f-V-T^y y^'LX. f->-:fV ly^^Ltc I F (DG P sm^^^S^-r^f ^ 

if'i. 

xVv^^-r-rtg^^ti, -i^vz/y v^^'L/c I F©GPSfB-S|-^tB«1-5^^ 

y 

DSP) t 

^«x.5GPssjm 

2. ^e^d. mmr^'r^t. mmr^^'r^^xuDSPizmm^tirz^mm 

(DGPSmtMo 

ittPff 2 !cfa«© G p s sfm 

4. m^r'-^mmK GPSS#«»ffi#rt(ifc5«®«M®^g#. doi 

3 i^taa® GPS gjm 

5 . ffisx- ^ tf «^5ffis©3^5:)S ^ig-fx- ^ ^^ipif *ii 2 taa® G p 

5t»*ii 1 KBm<D GPS Sim 

ft-^^Sitb. Mai^SM^triJ/HLTGP sft^^Mffi1-5W*ia2(r|S««G 
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8. DSP^S^ Ky7"7-'[f«Sr{$;BLT, f->-:/!J >-^^"^^ I F®GP S It 

8(ctBa»GPsgim 

1 1. Dsptg^$t^, m&fs^ximmm^m^mimm^^ 
tmm 2 (cis««G p sgfm 

12. GPSgffi«^ffiffi1-?,*?£T-fcoT, 

mi?-f^ ®#ts^^ g p s ft -^^sif -r 5 ^ ^ s/ y t . 

i^iif^. -^y-^vy^GPsm^^^m-r^^y^'y-yt 

mm 1 2 i^faa®;^?£„ 

14. m^y'-^mmK GPs^im^u^m-h^mM^cDVy^v-w 
^ffix.6W*iii stifaao^?^ 

15. Ks/7"y-tf«^5^ f-'^-fV ^-^GP sin^(Dmmcim^n. mm'^ 

16. i«3i:^*iA^ffiff;45, »ffiEgiltt«^^ttb. ^Mi^^himmm^X 
1 7. #JS7=-^tf«^s«a®5^S:B^S-r7=-^'^ffi;t?>ft3ftiIl 3(rBB« 
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18. ^m^!^s,^mmmB^mmm^^mu ^^m^i.xfmimm-\m 

2 0. m&isXTjm^AK GPSgjt«(cioT3^jt$ti5l**iIl 8i::taa 
2 2. GPS iI^d5fi]l_h»ffSd^ blS^-rs 1**11 1 2 (rlEa»:^fc 

2 3. Gpsii^d5;^-Ky^ vi)-hm^-r?>?mmi\mm<7)GP smtm 

2 4 . G P SjI^d5fiM_h»«=Sd^blS^1-5 1**11 1 ICIB«»G P Sgffi« 

2 5. ^WSMS (GPS) Sft«-t«ffilEii^^^ei-5^ai-efeoT. 
ii- h (DWmm'y- Sr-^ti" GPS ft-^^gft-TS :^ x s/ t . 

X -i 'y9;\y>m%-f d -fe y -{hrt r\ ffi#[^(Z) 1 tl * fc (tiftl;® GPS WS©/-? y 
7r y ^'^^■GPSlt-§-tr^!ia-r5;^7^y:/t, 

/^y-^r y >'^'bfcx-^*. II^Btfl^SGPSffi-i-f^gi^^StLSMaSLic ( 
PN) 3-K«7l— A»!Pf§©ffic^^^LV^-»®RS-r5^■^3/^!^5,^SlJ-r5 

]±m-f'^v'^^h\c. %m.^(DGP'&m^(Dwmmy-^y:^ (prs) t 
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^^^ffK i^S^^'^jA^^T/V^f'y XA?rftffiLT^tT$tl. 



^s^at^^ CO p R s d^ptjs-r 5 G p s fts* -r:'(Dmisi.sm^m-r ^ t t -r 5 

XA^3flS:7-y3i'X^ (FFT) -efc^, #^iA^©li!f*^-\ j±my'nyir(D 

fifi*-iR]Sife»a t p R s »tfi*iR]'X^®^ *tEit b/tsjat ^nw L-rm 1 fe* 

^5£j5g ^ 1 fe*wi$'^^^»tT LT|g*^0tt-r 5 r t J; o T^),g^^x5 

2 7. /^s/yr y >-^'X/cGP sjf-^cD^aii'fi/Bt-Si^S^^^iA^T/vd-y 
XA^Swi n o g r a d T/V::?' y XA^-fc Sit *ll 2 5 (aaa©:^^ 

2 8. }^-y:fy-mm^i.vm^^titzmrnmmtmmmmcx'omm^iv 
tcmmmmttK Bm^-^ • ^'ti y ^ t^, jEtt:/^ ^ ^ ©Hfr^^ f f t t 

3 0. /-^-j/yr y ^^'LfcGPsjf-§-<z)®ia(tffiffi-r5ft3S#^3A.?^r/v^"y 
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XA^SAg a r wa 1 -C o o 1 e y T;l-=f" y XA-t?fc 5ff 2 5 trfHft®:'? 



3 2. y<y7rv i^^^'LfcGP sii^®^a(C'fs^-r5i^^fi#^a*r/v=f~y 
xA^s:s»6^i/i#iss:Att?-T/v=f'y XAT?fc5tt*ia 2 5 immf^^mo 

art ^fiJif-r s/r/^-^ti-ft*!! 2 5 (rfB««;^S5^ 
3 4. SP«-fe>'-!^»f4e**:£-t-5^1i!:#aiJf4v-:^^A (GPS) trS^^Jffl 

m#l^®S»»GPS«Md^b3lPBir:/f-T'GPSft#SrgftL. fBtt-rS;^ 

3 5. »fa£E«*@+ffi-5;^^y:/^^ 

y rttrgjf G P S if -^^rSHti-rS;^^ s/:/t. 

7=v i^^/i-it^yvi^y^T. 1 f@*/c»ig»»G p swa^iseG 

P s m-^^^m-r^ :^y-y-:fh. 

saeLfcT^-^^. mmmm^GF s\mmct^fi^mmm (pn) 3- 
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1^ i::^* *x 5 Sit P N - K t n -*/VT-^feit bfc P NSipft^ t<Dm ®ll*f 6^ 



3 6. M-^y^-zv^y 

*affltt'coGPSffiScoM©SL»:v— (PRS) tm^^f^'^xwm-fn 
3 7. /^s/:7r y ^^7XfcGPsji^®*aa(C'fj;g-r5fl3gi^;^jA^r/i^:i-y 

XA^S]^Sy-y3i^m (FFT) Xh'O. #^5A^©a;4^ JEff-T-'n y ^ ®ffj 

^^smsr PRS (Dmjj\t^mm(o^mm Lfzmm^^^xnw^ Lxm 1 

II 3 6 l^lsa® hyy^> ^'Jj^o 

3 8. GPSSff«^-^tf^|g/j;::'-K^*-r5=^>'t°^-^ • ^ti^-yj^^ 

tmL.tc='>\f^-^mM'omi^xh'DX. 
mmm (pn) ^^-K^it^sGPsft^^m^rtows^^feSft^smi 
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3 9. GPSlI-§-^5^ 1. 0 2 4MH z(Z)ff»:®fiJ-^-T?f->'7°y V-^'^^XT. 



4 0. Bff:£®W-a-^\ 1. 0 2 4MH z©f@^»-t?fc5tt^IIl (CtB«®GP S 

Sft»o 

4 1. Dsp^stfj^a^Dit/ft^aaw-p^iMT^ssf^iiiirsaftcDGPss 
ft»„ 

4 2. m'mW^m^m:Mmnhh-<J:>m\cm'iL\., %.Vmm'^»'^'&^VQ-^<r) 

mcm>^-t^mimA i (^fa«»GP sgfm 

5j<]i 4 2 (^fa«» G p s Sim 
44. ifj®;ffl»{ls^\ f-:/:/y I F(Z)GP sjw-§-cD$is5>^ip»:L-^fc*r 

iE«f->'7"/v^^#tL. m'&MLmhm'^wm^^y-f)V(r)^^^K7i.^^^m^'^A 
2(itsa®GPsgjm 

b^fciirS r t ?r^ti>W*]S4 4 {c|H«®G P sSfm 

4 6. «i^»m«®¥*^«;?l5ft*IS4 5 1CtS(fe«GPS 

4 7. SBi-^'-f^rofirff^ftSI-S^ttMi'^^^^A (gps) te^ffiffl 

sPSir>^f-t\ !i#rt®«oGPs«ad^bGPsft-^^SftL. isti-rs 



4 9. i^ffi^s^ «coftad^p,«3^ffi^^tpft*il4 7iifaa®:^Si„ 



5 0. f4Stf«^5S*^{-5^ft$ti5ft*IB4 7l^tE«®^fc 

5 2. mM^>^*-K mi<nm^'nji^m^^-ty'-^^m^^m\m^\t^ 

5 G P s gfB»^ffi;t5fl*]S 4 9 {cE«coMi5, 
5 3. ^fiS§ifSrf+»-r5^xs/:/;4S, 

gft G p s ft-^^ ;>< ^ y tcfEti-r 5 X y 1 . 

e>^/Ht-^-7"i=nr y-y-e. 1 jiasfctssswG p s«s»fstiG 

lattLfcx-^sr. mmnrnfiQ-p s\t'^Mc^^ix^w\&,%.m. (pn) 
rt(c#^n5SifPN3-Ktp-* /i-T-^feiig L/C p N ft-^ t (D m (Dmnm 
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5 4. m.-^y ^>v9^}yrm-ii^. 

'mm^(DGVS.%^(DWmm.^~'ry7. (prs) tS?t^fc>iirTffi«:/'ia 



(FFT) -^^19. g^iA^wa^S^ JE«7'd y ©ffj 

^ffo^m PRS ®SfI;^^^a^»©^^^)fati Lfc^^i:: i o Tff» lt^ i SH^r^fe 
5 4 !cfa«co:^?£^ 

5 7. i*ji:^^jA.%^e#I^5S^7^/k^ y V^^W^^^. GPSft^^S, ^ 
rt«-jl»PS1-5^■^y^'^c|E1t^t^, tu^S^^ ^"n r^t tSl^i- 
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II 3 4iz.mM<Djfm. 

6T'~^(D^-fy'riy^^m9-h-^i:>^?>^tlcXy)mmT'~^ • -fny^^f^ 



I F®GPsm-^^7<^y {cfBitLfc^tc, mti^mmm'K mu^^xxit'-^ 

6 3. GPSSit««S:*tfa*a5T-fcoT. 

GPSjt#5r/^s'7r y yi^-r^y^T^y-^t. 

GPS sft«^s?fii«-r 5 «^ ^iiJM-r 5 ^ ^y^t 

6 4. i^fjl^, M^Sv-^^xi^T-GP Sft-^^^taaLT. ^aSLfeG P Sft#5r 

6 5 . mmm^G p sff-8-^s^ffiEEii'ff«^^ti>it*ii6 4 i^ifaaco;^^ 

6 6. ^iblc^ GPSS{f«^\ GPSS;ffi«®|ai!Lf^(i&5«Sc0Ks/7"7 
6 7. SfaSEiltf«^s^5;^xy:/^^ti'ft*iS6 6lctS(fe«;f;& 

6 8. GFs^im'nm9mmm^'ry:/ff\ opsft-si-o/^s/^r y 
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6 9. mmm^GP Sit^^mf^LX. GPSSft«®»S*5j;t/giS^g#k 

-rsff^Ji 6 4 izmm(Dmiko 

7 1. xVi^^/Ht-^-yn-feyf- (DSP) ;4S^atrlltT-r5lf*3l7 Ot^lfa 
< -et 5ft*:® 7 2 {C|B«»*a5o 



7 5. 13 -feylh (DSP) ;5S^aa^^t^-f-5!f*:il7 4!cfa 

7 6. ^*y(^T:v^s/7r y i^^'$ti5GPsjt-§-®s^S'^'fbL. 

7 7. ^f.!^m;^*aiti-r5fc*(^/^y7r y ^^'■-r5GPsjt^^^f.!^/> 

7 9. MrBl^S^ie)*£$|xTV^5ff*«7 8lCta«»^S„ 

8 0. ^h\-c^ mmm>\m(r>mmk\mmmk\m^m^mmmmm^^ 

«^5riiJ«r5^xs':/Sr^tfif3j<3S6 5 {itB«c®^ffi„ 
116 4i::fa«co;^?£„ 

8 2. «Sx-^"[f«^^ fta«^:5:lg^^-rx-^'^-&tflt*:il8 idtaft 
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8 3. sl3Rg^s^^^)*:£$tlT^^5ff*^^8 2ictm<Djjm. 
8 5. mmAm^i^i^ifm^^^mmms 4Knm(Dumo 



GP Sgft«(cgMbfc^ai3a>';^7^AT-GP Sft-^^M-rS^^T^^/T^i:. 

9 2. j^e^d. 7<^yi^-t-GPsjf-^^/^s/7Ty i^^"-r5:^x5/-7"^#^. 
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9 3. ■mmm:^r-y-:f(Dmc. mf&mmm&mtiWAch^). jfrn^^^^ibic 
9 4. mfi^mmimmm&m^'h^ . mmm^^y^i>K h^mm. mm 

9 6. 5GPS^®]a.-y h^«SST&oT. 

GPS 5 GPS t . 

GPS s:itmKmm^n. mmy'~^im^^tsm^-^s:m^?>mm^s:itm 
GPsS:itmK^m^n. GPsii^^*aai-5*!ia>';^xAi, 

mm f^^mmimm^iv. cpssfm aft/fisfm mmiy^^^j^. 



ximm Mmmmi:mm-ri> ^vp-:/^^ ^sr Lfc«jigMsR»?i»m;^)^iij« 

9 7. 1gS;^)^IISr*-r5GPS#t!)3-=s/ h-t?fcoT. 

m#i^ 5 G p s ft^^gft-r 5 gft« t . 

S:mmimm^iVs Gpsit^^^-rx-^^tati-rs^^y 

7«^y f-SM^n. GPsit-^-tr^aLT^taais^GPsft-^^ffi^^-rsT^n 

yn±-y^icmm^n. Gps^a^^s^ ^(Dmmm^^mm-r^m^'s^m 
9 8. ^hic^ m:t}^mmmcmm^nfcmm^S:mmisi:nmm^mmm^ 

«X?.ff*Il9 7iC|S«»GP S#itia=y ho 

9 9. «;^)f^a[lIfiS^5yn-tryf-«M»S;^^f|iM1-?.tt*il9 7ic|B«»G 
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10 0. mi^^mtmmj:'-^mKfj:otim-. m^'j'gmmmK mmf^^mm 
10 1. GP s^m:^=^^y hi^&'mtlViml-f£■ofcm^. mtitmiMimK m 

10 3. mtimmmcmm^n±m2y<yTv ^m^. MMsmmii>-'< 

5it*ili 0 2tisa©GPs#ii)a=:s/ 

10 4. 



aiHisS^s^ mifl5iJ«m;f:)t@2ii^§|5?ra'9gft«l^#t7^$tL?>«;^i^ffiiJWL. m 
2 0J«)«;^;t@SS^§|5?ra 9 7< ^ y i^#t|&$ ^0J#p-r5 i t i o 

10 6. ■mti'$mms^i)\ T'^z^^MB^^mmmmmm^mmmmmi^m 

5^^«X.5I»*JI1 0 6(^WS«C0GP S#if)^r:^s' bo 

108. y<-y^visiuxwimmt. y^-y^r V foxrixmnmi^xn 
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10 9. ^fjfc, GPSSit»»!a#rtf-fc5#TMo Ks/7°7-tf»S:^ti>#i 

110. Gvs^m^=-yvm&Mtiim\^f£<^fz-m^. "mts^mmWiti. g 

111. fts«^^)t^3g-rx-^'^^tp«ax-^ff«^gff-r5 

112. ^hK, GP&^mm^x.ximts'^mmmmm.^fifz.mimmm^ 



115. m^^JtfflUlBS^s^btc, S:*$^Wffea(cS^$ti/cii»0«if;^^s' 
5'?r«x.5t»3ft3Sl 1 4(c|H«oSBo 

116. «Sx-^'lf«:5S. GPSSft«»ti,l!-|*|(-fo5«S® K^/^^-W 
ffi^^ti>»*«9 6 (cfa«W^E„ 

1 1 7. ^P^ic. ^a>';^7^A(cg^$tifc/^s'7r^iix.. /^y^r^sGP 
Sft#^fattr5»5j^Jl9 6(ctBic«SEo 

118. ffiSx-^tf«:a5ftS(Z)^x)t^^-rx-^'^^i>i**ii9 6*fc(4 

9 7 !Cfa«COgS„ 

119. -fn^-y^f)^^ GP sm-8-<z)^^T,«3i#^]2b^?a»^iitf-r5^t 

iij;>9. GPSlI-§-^^3l-r5ft3j<3S9 7(Ctaa®GPS#tij^^-;/ bo 

12 0. G p sffi^^TTt ^ y rt{c|Elt Lfc«, Sft«»r^»«;^^M£T1-Stt 
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1 9(rtB«0GPS#Ii]3.=:y h„ 

12 1. GPsjt-§-©tfi*ai3a;4s. mm&?^T2,^mw<Dmimn^ti6mMmi 

1 9!::ta«®GPS#»^-y bo 

12 2. mm&?^ii,?^mW(D'^^(Dmmmmm\ mm^^5i:^»w<Dmi^m 
12 3. i&mtivtm^^-r?>GPs^m^=^-y bF*3«gmT&oT. 

GPS ffi^^gffi-r 5 GPS t . 

t. 

GPs^mmKmrn^n. GPsji^^*aai-5*!ia>';^xAi, 
mm.iy^'rMc^m^n. gps^k^^^ h<DiiLW\m^m-r'\m^'Mt-r 

124. m^'smmm'^^^^^m^. ^^^mm^fj'emmmcmmmmm 



126. ^fjfc, ^av-;^^i=^^cg^^^^fc/<s/7TSriix.. /<s/:77'^sgp 

sft-^^ise-rsw^^i 2 3{ciH«c73Ss„ 
12 7. ffiits«*3j;i/s*ta0K(-«^$ti/c^i$ijfPS^tia 

12 8. m^ta01iS^W^^n:/airs/^f t«»»miC;^^s/^i:Sr«x.5 

ifsjtJii 2 6(^fa«©igBo 
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12 9. mti^mmmK v'^'j^MB^fikmmf^mm<Dmmmmm^m%- 

Bo 

13 0. m^^mmm-^hic^ mmmtmimm^ivrc^m<7^mM:^^ 

f-^«x.5lt*Jll 2 9(^fa«»SBc 

13 1. ffiSx-^tf«:a5GPSgjt«(Z)|a#F*^lifc2>ffiScDKs/7"y-tf« 

^^tfit*ii 1 2 6 icmm<Dmm.o 
13 2. mM,f'-^mmimM,(Dxxm^m-rv'~^^^t?m>^mi 2 eicm 

13 3. ^m-y^TM^ff\ GPSjI^®S/T^-eflii:i:^iA^Jg»^llfTl-Sr 
tlciij, GPSffi^?r^ai-?,ft*]Sl 2 6(clEa©Sfi„ 

13 4. GPSffi^^^^s/7rrt{CE1tL/c«. aftffiSfB«»?i»m^^5ffi 

T-r5ft*iIl 3 3{cE«»^fi„ 

13 5. Gpsjt-^©ffi^iia;4\ ;«ii#^5A^s»»tfnc^^T^tt5ft3ftiii 

3 3 (;:tS«®Sfi„ 

n^ti^m^mi 3 5(c:fa«©»Bo 
13 7. sit«(-igM$tifc;faiss:t^^«x., Miummm^mim 



#^gtt^5lf*3Sl 3 1 (cfa««SB„ 

13 9. mm^=^-y hco&e^*:£-r5;^?£(t*3v^T. 



14 0. %m.<DVv^y-mm.^mmmt-^mm^^vy\-'^^y-^7- 

14 1. Yy-^y~mm.1f^. S*^T-GP SSffi«d^e:.»#^tT.5lt*IIl 4 

0 \zj%m.<r)if5m. 

14 2. -fSE'ftS^^ Wa^^fe. ffiPi^^:y b«|a#F^!c&5iSicco»Sco 

WflEEBI^^ti'M^^B 1 4 0 \z.mm<D^'m. 
14 3. *ie'ffs^'\ :sPi^=s/ h®j4g^/T^-r»s*5j;oJ»s^^tfff*3S 

1 4 0 (r|B«»;^S5„ 

14 6. ^e^ft. ftScoftSx-^tt«trSPS^=^y 

. «sx-^'»«^sfts©^^B^^-rx-^'^^ti>it*ni 4 3tcta«©^?£ 

14 7. GP Steffi LT, •^®f4g^*n^,ii:5#i]^=s/ 



^ffix.5»»^:=s/ ho 

14 8. ^mGv^^=^y M^iiffi y i^^^titt-rss±t!l^^ffiffl-r5*a^^■ 
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#ftG P S ^ - y b ©tS#rt fe K ^y^y-mn^ik&T6^^^y 
t. 

14 9. Vy:fy~mmi\ ffia;«^P:.S*^--®G P sffi-^co Ks/7"y- • v- 

7 b ^m-r. ft*Ti 1 4 8 icmm^^mo 

150. K-;/7"y-'lf«;0\ ftS^^b^SlGP S^:::^-;/ b--cDGP Sff-§-® K 

y^y- • h^mm-r. tmm 1 4 9 

15 1. Ks/^y-tff«^5, mmm-cGPsmm^-hmn^iv. v^^y- 
'\mii>'^&i)^ibmmm^(DGP sm^® ks/:/5- • i^y b ^s-r. ff*ii 1 4 

8 (ctB«»*-ffi„ 

152. V'y-yy-mmK «a^^?.#ii)GPS3.:::j/ b-.©GPSjf-^® k 

1 5 3. #iijGPS3.=:y b^^bf4Btt«^Sft-t-5:^xy7"tr#^^ 

15 4. fuSWS^^ mML^iSt>. #ftGPS^=^y b»m#[^!-&5S»co 
15 3 icfa«(D;^?i;„ 

15 5. -feB'ffig^s^ m&is^xim&^^mmmi 5 si^faa®;^^ 

156. $t>i^. ffiScoffiSx-^tf«^#®]GP sa^y b--j|l6:^7^-y7" 



15 7. ^lia^-s' h^s Ky:/y-tt«*ffifflLT, txM^^PjOG P Sff-^® 
15 8. Ky:/y-'rt«?rft;BLT, ffiM^^P^OG P Sft#« 
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15 9. mmvy^ immm^mm{mi^^mK.^mMm 1 5 s icmm<D»m 

16 0. ^hK. mm^=-^y himm^tifc^mm^mx.. mmmmm'tnm 

16 1. fuBWfa^K ^m^=^^y h(Dm^m^h?>Mm(omML(ommm^^ 

16 2. f4g'ff#g^5^ i^m^=^-y V(Dim^^^-r»&i^xum&^ist^mmm 
1 6 oicmM(D3m^=^'y ho 
16 3. ^aa.:^yh^3, v^^Mt^^aamaiHiK (DSP) ^m^. d 

S P ffif,mMi^i2,^r;u:d y X A hXGPSit^-t K y-fy-m^^m 
1-5ff*ill 5 8(c|S«»^»^=y ho 

16 4. ^a^=y ^^cg^^t^5i^^t«^«;t. 3^ffi«^5eetf« 

trjtSft^iIl 6 3{cE«»»ii)^-s/ ho 

16 5. ffiafiA^»«^felI;^^b»#^McD#TM7^-:?^t»^s^t1-5 

4 7(;:tS«®#ai^=^s' ho 

16 6. ^ftGPS^-y h(-aity i^^^^SSifiiiTj-fcor, 
#ftGPS^-s/ hcoiI#rt(tfo5«S(Z) Ky:/9-'ft«coMt. 

PS^r^y h!ci^5;i*1t«fc 
^ffix.5S±fi^o 

16 7. K-;/^7-tf««j!S^s^ mmmicmm^n?>nim^^y hx\ tatt^ 
h^5®S!^-ov^Ti^^6^h»$tifc*5^3J;•t« vy^y~'\m^tm-r6m>k 
II 1 6 6 i^Ea«s*^o 

16 8. 



Sffi«i-S?K^ttfc7°niryf-fcSrii^5ff*iSl 6 6 lctS(fe®Sa^o 
16 9. Ks/7"7-tf«^\ ffiSd^b£*ii--®GP Sft-^© Ks/7°7- • 
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170. V'^yy'y-mm^K mML-A^ib^WlGPSr2.:=.yY^(DGPSm^<D}f 
v-fy- • 'yy Y^mt^-t. mim.\ 6 9 (::tB«»Siffiii„ 
17 1. Vv^y->^m.-bK Sii^T-GPSSft«^«x.5Md^e.»#$tt. 

. If *il 1 6 6 iifB«coS»^„ 

172. }fy-fy~\tm.-W'. =Wa;«^b#®]GPS^^3/ b--cDGPSff-§-® K 
3/:/y- • yy Y^UUm-. ft*3Sl 7 1 (itaa«SJt!i^„ 

17 3. S±t!lM^5#»GPS^=y h ©-fiB^/T^I-^StS j;USgiS^«#1-5 

J; 5. *Ie^f«^5S*M-egiB$t^5ff*fll 6 8(cEa»SJ4^„ 

1 74. fefittS^'^ %m^^t>. #if)GPSa=y bCDm#f*3l-&5Sft« 

trff»-t-5W*3Sl 7 3 ttS«cD£*;f „ 
17 5. fiattft^^ ftffidoi^gft^-^tfifjftill 7 3 (;:tsa®S*ii„ 

17 6. ffia««ax-^tt«^#t!)GPS3.^s/ btciijHL. #j 

17 7. S*jiSoJ;tK^»GP S^i^^y SV^rifd) 1 5 0 ^n^- b/VJil 
[^(::fe5lt*Jll 6 9 (c:fa«©SiiJi„ 

17 8. #ftGPSS1t«©;faiSS#&tr*^iE-r5*)£-<:\ 

G p s jH-^^Mffi1-5/t*{c;fiv^blx?i^i?l5|gM^^Sipft-s|-e«iEi-5;^x 
17 9. Sit;^xy7'^s. afty v^'^^braft^^ifcwsT^-^tffS^-a 
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8 icwM'Dijmo 

18 0. mm.T'-^mm-AK #«GPsg:ft«®is#i*ii::&5«s® k^t^^ 
-mn^ist^mMm i ? 9 (cfa««^?£„ 

18 1. «Sx-^'lf«:5SftS«5^S:llSr*-rx-^^-&ti>lf*Jll 7 9t::fa 

18 2. afty^-^^s^ ^*fR]-^-v^^ • y^-^4fctt«ffi^«fgy >'^*fc(4 

• >';^^rA-effi|^K^^^^fc^V^-:/A^bS^R$t^St**Ial 7 9(clEa«;^fe 

18 3. ait y ^5««j^?SMftsffT-fc5ft*is 1 7 9 imm<Djjmo 

18 4. S»)JlS»UfPma^\ fetBn y . y • ;w 

-y*/ci4:/p y^imm&^(Dv^-rM^^^mmm 1 7 8 (ciE««*fe 
18 5. s^jf^^s. mi^mmm^^^mmmtitm^tix. mmm^^m 

18 6. ^SlGPSSifffi-^-feoT. 

G p s jf-^^sif-rsm 1 T >-7^^ t . 

mmmmm^n. mimmm^^mmmc^x.x. Gpsft#^miji« 
^2r>'7^-j-t. 

mi^miB^^^^-r?>^mmmmm (afo msst 

^ffix.. LTG P S ffi^^MtS-rS^tijG P Sgft«o 

188. AFcdiK^s^ ^2r>"ri-\cmm^n?>mBmimm^ti?)fiLm-p 

• ;v-y5r«x.5ft*3Sl 8 7 {iiS«»#aG P Sgfm 
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189. ^fjfc, m2Tyr-i-i,mm^h^S:iBm^mK.. mtmtm'^rv 

-t^mim 1 8 6 (::ia««»G p ssim 

19 0. mmff-9mm^. #ftGPsg:ft«®is#i*i(-&5«s® k^t"?? 
-tf «^^tfft*Ti 1 8 9 (cfa«(Z)^®]G p ssim 

19 1. mm.^-^mm'^. »GPsgffi«®ia#^ii&5«&®ffis® i 

Di. #SiGPSgjffficoffi#rt(cfe5««S®#«SliP^-t-2>m-r5iS* 

» vv^y-mm-h^^t^mim. 1 9 o tciEa®#f[)G p sgfm 

19 2. «Sx-^tff«^5«S«5^5:B^«1-X-^^^tfft5ftIIl 8 9 (CIS 

«»#»)GPsgjm 
19 3. SJftM^ftffl LT#ibG p sgfB«rt»^§Eisfi:^^«Er5*ffi-e 

lEL. jiaiSS:^^«fflLrGPS#^^ftffi-r5*ffi„ 

19 4. x-^1t-§-^5^ »GPSSft«»ii,|!-|*|(C&5«S»K^/y7-W 

19 5. ffis®^^)t^ig-rx-^^^tp«sx-^tf#g^^ 
iplf *il 1 9 3 icfB«co:^a;„ 

19 6. iSPi^^^y h ©fee ^*S-r 5 &oT. 

Ks/:/7-^^tfGPs«att«^. 7^-^ • y v^^^LTS±fi^d^6:sPi 
«a««t^a#rt#TSd^bcoGPsft^^gftr5;^xs/:/ 
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1 9 7. #S)GPSSIt«rtT-«fflbT#»GPSSfH«^»;igBISS^^^ 

»^/=eji«&^*-r 5ig 1 mmn'^(Dm i m^mt. 

19 8. #Tax-^tf«:4\ #ii)GPssft«cDia#f^(cfe5#Ta® K^/-7"7 
-tt»^#tff»*ii 1 9 7 {;iB««£*;f „ 
19 9. #Tax-^tf«:4\ #ii)GPssft«cDia#f^(cfe5#Ta®^5:)S^ 

S-t-T^-^^^tftt^^Sl 9 7 {r;wS«cD£*ji<, 

2 0 0. s^^t«^clgM$tl5:/D^ry1^^«x., yi^^si^f=« 
i::^g*Lr#ftGPSS1t«(-3*{t$*5ft*3ll 9 7 iitB«coS«ii„ 

2 0 1. «G P SSft«»ia#|^(r&5l|»»ffiS^^^L 

LT. I D*5j;U?ffiS7=-^tf«^GP Sgjt«t5^ffi$^±5ft* 

112 0 0i^Ea«S*^„ 

2 0 2. ffiSx-^tf«^\ mwffiSO K:y:/9-tf«^^tpft*ll2 0 1 

2 0 3. #fSx-^tff«:45, «»:«#TS«5c5:B^S1-7=-^^^tj>M*il2 

0 1 (rBB«(73Sifi^„ 

2 0 4. *ie'ffs^'\ ^ hKm.m=^^y vnM&^^t^mim. 1 4 3 \mm<D 
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GPS s:im tGP sm^^mm-r^jjm 
^(D2-o(DmmirMisv ^i^^^^Lfc^^mcpsSimm (i g 9 e^s;^ s 

SttmcOi/y T/VNo. 0 8/6 1 2, 5 8 2 -§■) . /^!7-«=a«tg#t 

GP Sgffi* (1 9 9 6^3i^ 8 Btmi«>'y T/P-No. 08/613, 966 

^CISHJl^fNo r ma n F. K r a s n e r J; 19 1 9 9 5 i# 1 
Oi§ 9 0 (effing tlfclR#fFffi|I Tl ow Power, Sensitive 
Pseudorange Measurement Apparatus an 
d Method for Global Positioning Sate 
llites Systems] tSt-5*H#fFttiiS^ 6 0/0 0 5, 3 1 8 

1. mmtD'Mf 

^wmmmM, (gps) ^y7.^j^icit^^ti?>^imim-r6o 

2. nasfff 

G P S gft«(4a;t. «©GPS (^fctlNAVSTAR) ffiS^^ iKlB^i^ 



y^tm. v^fc't^'S r^3twj 7="-^ fc®nf5*-^i^5„ GPsit^^mmL. m 
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^•^!-f|}iJPI$tT.5r tTfeSo Lfc^SoT. rtif*®^. mm'o tcTf^-^ 

psffs»»flSEgi^fh»L, (2) ^(Dmimmtm^mmisxti^^mT' 
5„ Gpsm^immm (pn) v—^r^xtPffftiSftSsffift^^^tPo 

Kifeffl3^i-f$fflBltg?'j;=^-K(±C/A=J-Ki:[i?«tl-, 1. 0 2 3MHz©23i 

■7r 5 y-i-M-rSo #GPsffis(4, -:t«=i"-/vK • a-F^^r-rsff-^-sr 
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m^{p-mmm-r6 ny^y^y^i ^^.-xci^s, vyy^>'^'-y:r.-7:^ 
rx':^7"i/s/K (despred) J t M.^£-r ^ t ff^T ^ 6 o ^(Dit-B-immm< . 

GPS COiftJl^(cS*afc 5 0 t-:y h/S><Z) 2 il^ffi'XIi ^ tlfcx^-^ff-S- 
^v'y.-fvy Kb. -jSt 1 0 kHz/j;v^L3 0 kH z ®|ff«tr#-r5*?f?«if 
. mmic^ n-*/vPNS?p^sg:{t1t-^<Z)iELVM4ffi(r^^3*rfS^$*i51=g# 
J o h n s o ncD*B#ffB5, 4 2 0, 5 9 2-^{*, FFTr/V=fyXA^ 
^tL. tUlCy"-^ • y >-^^^LTSPiS{t«(^3^ffi$tL. ^iT?FFT«^ 

J;05i^i«S:7-y3i'^^^io (4o(Z)PNMrBll-tBy^) bd^ffffb/^i/^ 



o^i^^^/k^y r^il^^^A^j ti/^5ffliSi4. 3!) 

«M 

b * fc imWlG P S a- 5/ b K y :/9 -/j; if'» G P S «Mtt r t !c J; 

^itGPsm^nRFm^m^'pmmmm (if) 

?>fc*(r7«^y tiS'ii^tiSo ico^aasa^. *isiK«-o(DiiKii«-ei4. 



•i^^^■7°y ^^^x/c I F©GP sft-^-t-i^it^^jA^ (^iix.a'FFT) mi'fi:mn 
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a«tg^*-r5GPsgff«t> jitt-f So t-^-ffiad^e:.GPsjt-§-^gffiu. 

•?r®-ft-^^/-^ s/ 7 r y LT^^ b G P s S i i !- i . 
*ISHJ!^. M*5J;tK#fl5iJ|5M6^/rS5#EIS*®EllcJ;oTfiliiEb. ^r-e#M# 

® 2 A 0*3 i 2 B gl i4. :$;|SI3J! <Z)^}feJl^^T:-fc 5 Sft«» R F *3 i I F 
-To 
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MaEESI^ffifflUT. «*J^e;^?£T-iePi^^:y b«jfia«lf4S^f+»-Ct 6 r 
3^5 r t j; 19 , MPia-:^ J/ h 2 0 »i®tf «^WfliESISiJ:£ifii»^t?*. 

H#fF05, 3 6 5, 4 5 0-^^#IS-r5r to SI-. SW^:^ b 2 0 i4. jS 

^3.-5/ b 2 0 ®f4B©tt»^MT-r5o 

3. ^)£3 :SPS^-s/h2 0{i. fift P 1 6 LTMaEgBf %S±fiii 1 

m5, 2 2 5, 8 4 2-§-Sr#HS-r5:: to 
TT^n-^ (-r/it)-^.:^?!;) idsii/s-m, SJfi^i 0 tSRI^::^-;/ h 2 0 

. mmM) 1 0 tapia-sy h 2 0 t(Dm(Dmmff\ jtsicpN^ttMrsi d 5 y 
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iiiott. ^<D:^y±-i:^\HX'mm^h^mmcY-y-yy—\mhm?>. ^tiu 

A 2 2icgft$tL. 'l£a;^/-?'l'^ci:/i3iryf-2 6 ^ U 3 0 tcfB 

tt$tt5„ -<'^^n:/i3-feyf-2 6(4, mm=^=-y h^m^l-'p^^h 3 2~4 8 

f^m-^^m^. ±U'y^^tcii±n^mm^=^y v 2 ow/n- v^^r^i&m^vt 
(^;^*-e) An. mmMiioi)mm^^yV(Di^Lni:^&-r?>^ 



-32- 



nm-t^o GPS^y±-i^(D7-'-^(D:x.y}-^^y^ (epoch) /i t% 3IJP(Dtf«?r 

J/ h 2 0 r i: ^fc-et 5o 

„ mm&m2ou. £^T-t-tft?)!-r5^6@ic^-rj;5ic. sft)i«$ijfp (a 

FC) ;v-:/trftffl LT. r©«»l-py^b. ^fLlcioT^^SWM^ 

NttciioT. a^^rttAFcs^;^^L/cJi?g»SlJ:£^cl o h z jjj;j:®ifis^s-5jtg(i 
mm^^^-y h2o tmmm i o t(Dm'<s-mB^n6T'~^mi)^itmm{p^£\'^mm 

7= - ^ ^ 5 fc 5 J; 5 v-;^ 7^ tt^/j: "9 . i « v-;^ X A i4 J; 9 « I ^ffi 

jSPga.::^^/ b 2 O^S (Mx.tf£*Jf 1 0 b) G P S M^T^t T'^-'fff 
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i^xuMm^thrcmjjm2 1 a. 21b. 21 0^0^x12 1 d) ^^l,x. 

^n7"n-feyf-2 6^SRF/I F^m#&4 2, T^t n ^"/xV i>i?'/V^m^4 
4*Dj;Ij^xV>^^/V • ;^-?-y:/>'H y b • 7<^y 4 6 ^jglfjL. ^tt!- iorr 

2>„ fi^fti 0 0 5 yg>d^b i# (*fc{*rti<£'5;gv^iit&2>) co«igfi#r^ 

r?trtSti-r5fc*e)(::r©7<^y 4 eizr Kw;^t-5r til. y^-;vK • T'ci^'- 

i>^'/HkGPSlt#-^-?ifc-rfl5) . DSP^^^n:/Dirs/-^3 2(ifga^«^ 
t^ST:-t5„ RF/I F'^«^4 2*3ir/r-^n^"/xVi^^/V'^ 

exas Instruments d^bcOTMS 3 2 0 C 3 OMMlS^XmU^ 
fl^i.'>fmM-fn^'y-7y'/U-r~^i^^Ms^^miC3 2 (DSP) ^{Jffl 

LT^=fTJ^tt5„ r©DSP3 2{i. rcoi 5*f+»:^^tT-r5Bfr(-. SlJfP^tt 
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^®DSP3 2(i. i|taftLfc;^7;^^A • x -f v^^/^fH-^Mia I C-T?(l;j; < ifL 
(FFT) r/vri-y XA<Z)ftffl^iiItg(iL. -tiiiJ;oTn-:*/H::^fej5g 

1 oft;i^6 1 0 ofti^jgfb-etSo 

D s p 3 2 ii. u^\Hwm<D^m^tncML.rmmm(DffM-^mT-r?>t. 

X2±yf26im^o -7-r^tI:/^-^rs/-^^2 6i4. M7i:fl5ljfpm-^ 

^/^s/xy*3J;tFm:*|SSIlIBS3 6{:;5^5r tl^iig, d s p 3 2*3j;U!y^ y 
^xA2 2^{$fflLr. **#6«]/<e{4Bf+^»fc*(-, x-^' • y 1 6-i:«« 

mB$!cGPSffiSf4eSrf+»-T?t5:*^e:.i:-fe5„ f-^e^^Ssi LT. ±taco:^a51 

i^x<o. D s p 3 2 y v<DiiLm. mx.im&. m&-itc(im&. 

*5J;05»iK) ^ffSL. rcox-^?r-r^^D:/i3-feyf-2 eiri^Sr ir^s-et 
. i^i4lnl«ir^7^"A2 2tr:^^LTi<z)7=-:?^Si^li^l oirtfiSil-So ^«it 
-a-. *ABff-ffi4. DS P^SffScDx-:? • 7< s/ir-v=^gftL/cB#SiJd^6/^S/7 
T c07=- ^ ilxm^s b /t BffM* -ewgilB^f rsl 5 i i: J; o t^S, /j; 
5„ rtK^ioT. f4*f+»^^^T^5aPB^^s/ b»tg^^s^J:r5„ tv^5 
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^ffifflUT, x-^ • y 1 6T?git^ j/ir-v^^K^gft-rS, *xA2 2(4 

>"r-r 1 2 ^^r^ LTG p s {i^^M^e^tcgft-r s r t ff^-e^ 

D S P 3 2 cofiBf+^fi. • ;^-#-s/-7"v'3 5/ b • 

tl?>o 

-CtSo «;^;f=ajg#ro*=ffiCii^^S/j;7°n^'yA-^^(4, EEPROM2 8^fc 
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^(Dmmm^ (rams 0doJ;t/~EEPROM2 S) ^^^tCL, ^C0«tg%. 
^e^t-iSH^iFPGA (7^--/VK • :/cii^"9^:/>- -y- b • TW) 4 9F^ 

i^^t.ti6mmmmmRi:>'o-r6o fpga49, os^ffim^f; 

SBft. mKmrnn,! 9^mi-x^y'M~2 2f)^h(DBm^m^-r?>t. dsps 

2 a^-;/7"^gSi6$^^5«t^-r5„ ffi2ffiM§IS 1 9 tt. ^xA^DSP3 2 
a*3j;r/FPGAl 9(^aiS-r5o DSP^y:/3 2 a tt, g^fcSt. 

iiSSi-x-^sri^gii-rSo DSP3 2a», /^3/xyi3j;m5aiifM^*3J; 

S^aCT. S;^;flJfP»{1s^^tT-^5^ DSP3 2at4, ^ 7 BKc^^i- J; 5 

DSP3 2 a?rBm*$ii-5„ HlfSS 6tl. SS^L/cMfPSB®S;^ll2 1 a. 
2 1b. 2 1c. 2 1 dSoJ;tK2 1 f ^ii5«y^^SI^W(-^'9ifex.5r ttci 

2*Dj;tj^^i^4 4icm:fj^mfi-t6lcn. B2 l hioXn2 1 c ^SLT^tl 

teJl»^fB|SS:^4 7(4. ^^y*3j;t/«^taFPGA4 9!^»fg$^x5 
„ — o®||»t|T:i4. 7<^y*3J;t/«^«=aFPGA4 9(4. teJllSicISS:^ 
4 7 ^^l>teM;;^^-f -^^^tfo FPGA4 9<D-^4-rmWtl?>t. FPGA4 

9tim:s.mwMi 7^ai:TDs p 3 2 afcgm^ut-^^i^'?. ?fc(rDs p 3 

2 a (4/^s/xy *5J;tKS^liS^*3J;t/S:*x^ 5/^0^3 6--m^:t>'/:*-7 
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c, d*= itF2 1 f SriiLTay^Sr#t^^$tl5„ {ig^feSsil^O^l. DSPS 2 



^^y*Dj;t/m;*^aFPGA4 9*5j;t/DS P 3 2a Ki.-oXUn 

„ mfmm--<Dm^'m (2 1 b/<eif-) ^ffl»-r5^t(-ioT^^^EgHij«-r 
5®-T?tt;s<, m^^mmmm-r^mMt. (^1 BgicotssaMSKi 7 5rirrL 

fcD S P 3 2 a »±J-a-©i 5 (-) «|j!cS*-ft^^3^oTm^^f|iJ«r5K + 

^^y*5j;OS«;^;«^aFPGA4 "f-^ii^^mkA Aii^h?^'^^) 4 6(C|S 
■|t$^X?>B#. *fci4DS P«|?fe^S^3 2 a^M^y 4 6 ^it^SSo T 

i/^5B#(Dr K^;^«f1s*t\ ;=<^y trfiJfPL, ffai-5„ FPGA4 9i4, 

(c/scT, T^^y • y 7^s/v'3./j;if®'fdi«^^y«tgtfl!iJ#Pl-5r t^5-et5 
^1 cglii, ^1 Agio it/® 1 Bg|{:;7i^L/cGP s^Si^^^s/ b tlic«it 

gi(c^^-rGPs^S)3.=^s. htt, «o/^s/xy8i, ^ e^trsryv'g 

t^7 7 5r-^tf„ ay^fl^:^ 7 7 (i. ®1 CHClTS^-rDS PtJ^^/7°3 2 adoili^T* 

^ydoitFS^faFPGAs 9(c«=a$tifcM#pa;^ll»$ij#PT-T:\ ^lassi- 
xy ^3fe«-r5r t^5-x:-ts„ *pimft!i7 9», /^y^y ^jta-rstA^i^. g 

(4, FPGA4 9\n^:SMmM7 SSt^LTDS P^y:/3 2 ai^g^*Lft-§- 



®1 cat. GPS»»^-y b^sa^ffl5|^]»fcJ6(::JiJt5r«tt!::-r5r 



Sft. 4 6i^ta'»Lfc^#GP Sffi-^®S^tiiP$-&5it!^j;oTlR]± 

$*5it^5T:-t5„ itttt. <£i9#<®GPSjt-^^Mt£bTxVv'^/HbL 

-f^yf-S 5T3lK-t-5ii:;45-t?t. ilxtt/-^;^ 1 9 (cg^^ttTD P S f-s/7°3 
2 a (ra-T^-K^^;^. WiSiS^- Klc-rSo fcSv^tt. K • 

y^8 5i4, DS P 3 2 a!f-y:/{C=i-T>'K^K^<9. G P Sft-S|-COMffi^-^-y 7" 

v-H 5/ b%/h$< L. ^izicX^x?^^') 4 6(:;fatl-r5GPSft-^co4^'>/j; 
' K©51S^tt. £«;f^^b^xA2 2-^KlfSL/dt-^-efTfc-tL 

, m^^y'^mmmmMi 9 ^^rrLTDs p^^s/^s 2 a (^-©a-^^^K^a 

ft^6<]7'=efj^. m2AEl(::^-r„ 1 5 7 5. 4 2 MH z coA;^;ffi-^^\ ItSfltiJPS 

(BPF) 5 OSoimSy-f Xiffet^ (LNA) 52^S]iiL. JIRS 

^m^'r-i^imhn?). (Lo) 5 6(4 

, (PLL 5 8 5r^r^L-r) 2. 0 4 8mhz (4/tf4-€-®f^ifK) ®?aSffiiE-^ 

^TkffBlSS^ (TCXO) 6 Ol^-fitgny^^tiSo »*L.V^IIW^t|T:i4, L 
0®JilSS:(41 5 3 1 . 3 9 2MHzT:\ iti{42 9 9 1 X 0. 5 1 2 MH z "C 
&5„ -^rraSSiCS I Fff^tt. rrT-4 4. 0 2 8MH z ^t^J'L^i:-r5o ^ 
» I Fffim-M Ll/^«tt, 4 4MH z#3ffT-ffi«|&cD«j5g^«^3A#Tt S^^PjT 
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&5„ x^tfffl3i(Cl:W{C'Kffl$|xTV^5Sffi#'l4IS:7^;P:5' (SAW) 



1. 0 2 4MH z W4 3#S<Z)ft|i?ft, 0*19 4 4. 0 3 2MHz®Jl^ 
-t?2. 0 4 8MH z ©TCXO 6 0;5^b#P^tl5„ 

^2 AH-e^i-J; 5{c, iCi^St-iSCT, ^«f|5iJPSWl5(Dtfi#(cifi|ie:g§6 2*5J; 

5 2o®s^A/D^m^4 4 imbti^o immmwrnu. A/Dsm^4 4 

mm (Ifc-^/b) ^M©x-^^m:*-r5o rcDryn-f^iS, •7;V5^W-<;VA 

>-^v>'i^'m^im-r?>o ffiffl-rsTcxo? ji«^s4. 0 9 6mhz 

(.■^±tiifDMm-&) X-h^o TCXO(Dtiit!n. A/D'^i^4 4 (.-^tctitt 
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2 8MHzi^^m-r5«^Sr-r5o C(Ommm.\t.. 4. 0 9 6MHz®^lli^ 
W&hAA. 0 2 8MH z i:V^5Ay^ I FJl?ft»i:»^-C&5„ ^©SHi: LT 
^feCSl. 0 2 8MHz« I F{i. f-^://V^<Z)|t)4^»l-T?&'9. r*l(if->- 

9 



(41. 0 2 8MH z tV^5 I FT?a*&t)t^-&5o 0 MH z --^cD I /Q 

*3j;t)«®2BS®fig(4, «ffl*3J;t/iS*l$»^#T:\ «i?g^JS®A¥L^-r^ 

{Jffi -f'y 3yh-7<^y46tt2. 04 8 MH z (D 2 ^-t ^--tvKDx 

^ /Wbx — ^ -a ?> t CO t -r 5 „ 

DS P 3 2-t:-^fT$ix5{t-^^a«f#B{4. ^ 3 g|»mBI*3itF0 4 Ag|. 
^4Bg|. ^4Ca, S4Dg|*Dj;t/^4Eg|»g|»J|l3(tSrf§'9Tfflfi|1-5rt 

ffi® ig^ — K^5EPROM34 (CfBtl tiT V ^ 5 ^ i Bj5 S fe 5 „ ftiic0# 

rf-s/^j tp^tms, 1 0 2 sfiwfs-^T-ct/ti^ii (iMHz) Kmrn 

mm (PN) ^^°^->■^:■«|^fe$ti5ifc:055>;0^5„ rf-y^j (4^4 AEI 
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mmmiiK ^pm^miii)m<. t^as^^.o^f.. S/Ntt^r:*:*! 

-tirSr ir^s-::-^/--^ fci:x.i4\ 1 l 0 0 0 » P N7 1-— S 



< 5 oHz^r) iKm\mm^h.^o 

G P S If -^(cSfe/t 5 0 5K-»x-^;4S#^-t-5- 2 0 5 y#©fflPf§% 

«x.5PN7w-^©-Sbfclip^^s/<e*Df|iiJPI$ti'5o o^ip. x-^'lf^cos 
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. 7^ 0 . 1 /^75<DmS.. 19 L 1 <Z)G P Sffi-^li^ 15 0Hz CO^^^jgjsg 



x2yY=^yVA 2, Tf-n7'/7=V v=^^^Sife^4 4^oJ;0^7=V>':5'/^ • ^^-^-y 

1 0 0 0 (1 0 0 $ l#«||(^B^[l(::ffiS) T'fo5„ 

dSjR*$*x/tP.. -^-f ^'n:/cHryf-2 6iiRF/I F^m^4 2doitFA/D 

^m^4 4®^IS^«5„ 

^a-f^tffis«GPs«ajf-8■^cov^T. m-rsMflSLic^- k (pn) 

- K^EPROMS 4d^t)^t*-t"5o ¥ffi(-^Ft-f5i5l-. ^J^UV^PNta'K 
^5/ hit, Sr^tirOPN^- K«7-y 1 0 2 3 PNtf-;/h 

hfz.^'fyzf;\^2 0 4 8fi(75*-e-y-v:/y v^^'L/cL^-efeSo 

:^-ryy'^y3 y h • ^^y 4 ewx— ^S*, Nfli©jg^l-?> pn7 A^:/ 
ns'^'. 19 2 0 4 8Njil»«$|/j;f-v://K»7'i3 y^-e^Jia^^xS (Niia 

8~124) -es^-rj;5t. «-:7'Dy^-t-^a»jft{t^lltT-t-6„ 0^9. 

;^xs/-7"l 0 2 0 4 8Niiao7="— ^ • y-Ko-T-nj/^t;:, -ff-^fti^^ 
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m-r^t. Sfte-J^'^^^n^ n=[0, 1, 2---.2048N-l] + ( 
B- 1) X 2 0 4 SNrojf^Srt 19. ^rT-T=l/2. 0 4 8 MH z (±f-^-7" P 

^ftlOfi) ®i^Vv-7"SrSV^(iiP»-r6„ 0*19. f-^-://VO. 2 0 4 8. 4 
0 9 6. •••2 0 4 8 (N- 1) ^SV^^C^]P*L. 1 . 2 0 4 9. 4 0 9 

7, • • • 2 0 4 8 (N-1) ^SV^ICJP^L. EJlT^«i:1-?>o r«B#.^f-C\ 

s/^'i42 0 4 8eL/5^S*f-v://k^^^/j:v\ p'feiPWMWt-io 



y-v'y-fi 12-11 sx\ ^m'cL.tzyv~j>.]t^ii^ii^ m^y ^ 

y y^m^^'S.n^ifi. ^(D'^m\irf—9(Dyr'xi s/^P^tr-g-^tLSSffPN 

■$m^\\^-^mmmmt. 'm.^fx.h-y'-^y^fDf-^ (2 0 4 8{ii©is«» 
^ rtaiij L/5^L. fi^fT^tsMtsx-^ • T'D s'^'«&5#:£«p^feB# 
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ticX-oXUm-t6^tffi'^'%6o 0*19. PN^i-K^p (0) , p (1) • 
••p (2 0 4 7) t-t^t. ^>"f/vimi^i.i>1MM'yy hitp (1) p (2 
) • • • p (2 0 4 7) p (0) tfj:6o rw^Jl^v-— y>-;^(±, • 

s/^^sf-^-T^/vp (1) r'rm-r6PNit^^^m\ nmLx^-^-r^o mm 

ii. x-^ • 7"n-;/^(4f-:/://Vp (2) . p (3) ^TrPi^f^Ttr, ^n^tm 

h(t2 0 4 8 X 2 0 4 8 = 4, 1 9 4, 3 0 4 (Dmi^ti^!i^^^'(:\ ^iv^ 

^m^-v^mm (FFT) ^ffifflLT, j;^)3a*e^-em^K)(c^#»^ffi^ 

ffiffi1-?>r t^s-et, itittS^i 2 X 2 0 4 8®iS*i5:^?ifet 2ff»ip»»:^i£^s 



TF FT^SfffcitL. d^oPNT'D yi^tt^LTF FT;iStT*3tt5„ ^ • r^n 
S/ii'^FFTft, ;^^rs/yi 1 4T?S?P®FFT®iS**^5fT?IJ^a-(t. 
*^;^xs/yi 1 8T:-j$7-y ai'^^-rS, i 51-L.T#£.tLfc!g*t UT 
;g^2 0 4 8T:\ fc6.t$>5^tg/j;|4g®x-^? • T-'n j/^jait/P 
NT'Vs/^^lgp^irs/ h^^tj-„ )ii;^lR]4fc{t5i^®FFT?|^Stt^^m. P 
/2 1 o g^P^Sff^iti^St rr-t:-Ptti^57=-^^cDf-^XT&5 (S 
»^2 i:f-SFFTT/^::^■y XA^^J/B-rSt^t-rS) o Pn'afficD^-;^©*^ 
, B = 2 0 4 8 tl<DX. #F F TtCtt 1 1 X 1 0 2 4 cD1S^g:^?i^3;^^S'efe 5 
o bd^L, 0* Ll/^^»^Si(75»^(7)J; 5{-. PNv'-^v;^(DFFT^EPR 
OM3 4(^^ie)fE'KLTdo< D >-:i^" • ^ n "fe;^ if'l:: F F T ^rf+^-T 

«»©^H+5^)li;*[^^lFFT. Ji5FFT^::ov^Ta-^t. FFT© 
(2X11^2) Xl024 = 24576t/j;l9. ^ tbiiESfi^^illPt-^ 
LTl 7 lft®SfJ|^j{c/j;5c. m4C|2|». y ^^^WC^tlfilL 

;*:|Sb;5co&S Lv^;^?£(±. x-^«f-i/://V2 o 4 8f@;5Sf-s/:/i o 2 3f@co 
PNJSrfi]i-»^*x5J;5?'=ef-i^://v*^«ffi-r5„ ^itn^iior. fi^2 0 4 
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8®FFTT;I^::i"y Xi^^Sr-Sfflt-Si 2 ^fctl 4 (D F F T T 

/i^d-y XA(iffi®f-'f X (doJ;tJ?2 0 4 8 = 2^^) i 9 a^fffittS d^t-a^fi^J-e 



fo5„ Sfc. ^^.gfj;f+^©^^S, mmmf£^mr'-Jii^W£B^X^nf£< B \ og^B 

5^j;T/V::i'y XA®#<(1. g?p6«]/j;##S:it, fci:x.(iH. J. Nu s s b a 
umer®rFast Fourier Transform and Con 
volution A 1 g o r i t lims J (New York, Spring 
er-Verlag, C 1 9 8 2 ) (^?IJ^ ^ tiTV^5„ i« i 5 ;'=Cr/V=f' y X^ 
(DmWMit.. Agarwal-Coole y ©T/V^*" y XA, 5>f lJAt^^-r/^ 
::i~y XA, S»6tl*#]SS;Att^T/P=f"y XA, *5j;0;w i n o g r a d7-y 

* Lv^||^am|-ei4. Sit GP s{f-^--cD Vy:fy-m^isxx^mmm^(rj:^ 
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^t4nd (n = o, 1, 2 • • •) fcnmmi^y h^n?>o 



FFT(re"J^""'^^'^f (n = 0, 1, 2---, 1 0 2 3 ) it/ e "^^ 
^^^'^'''■^f (n=1024, 1025, •••204 7) SrH-tt 5 ^ t i o Tii 

. FFT^!iffl!-#5^aB^Rg?rl^8%b^^±itiP$-Br/jrV\ WlEtt, OHzi^fc>fc 
(^4DEli;:^-rj; 5>'=e) 5 o H z ©x-^'jifficDSte. *5 io^a 

2 ft, 12-11 8-etTofcftS#^iA^}SfflC?K<=»*!!ia)®»t^ 
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*J ii*f-r 5 ^ ® |S^fef^^SU ^5 ^ p N =J - K*5 i r/#li« G P s ffiS ii# 5 M 

2 9=-^^^ftffiL. ^^-y/Vi^ (2. 0 4 8MHz) 



t i o Tf+»-r 5 r t 5o 
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a-^s/ h©/-5s/7r(-fa'»-r5„ ::c>jt-8-^tattU/c«. :/nir3/f-(4tfj«. 

a) mmi^fcf-^i. GP sim\c^-^ix?>mmm (pn) 3-k»:7^ 



^iA^Sfff ^ffl V . X- ^ © 7"" D y ^ [*| SfH P N - K ir n /V 
Tj-^feitLfcPNSipIt-^ (fctX-tf^OiaLrv^SGP S«Mc0MaSL»>'-';r>- 

-To 
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5 Agirs^-rSifiif-^ii^ GP sSif»5 0 i-i'^GPsryr-i-s o i a ^ab 

TGPSjt#?rSlt-r5„ GPSg:1t«5 0 Kt, %WM'0 (DGP SS-itm-rTi. 
<, ii^fiGPSlt^tC^LTf+B^Lfcf+B^Spft^^gttL. m#^»«ai- 

M-r^ v-^y^y-mnhmm-t?>o gp ssft«5 o i (±, B^gijs-ipft^s i o 

5 0 6(4. GPS^aa.:::^ h <Z)|I#P^(t foS^ffiS^^^. ® K y 7"y- • 

x-^w«ff-§-^{fii©fta7='--^"W«ffi-8-5 1 1 tgffi-rSo ^i^^u-^ 5 0 

6 ft. 3^iB«5 0 3{C'^ilfI^5 1 3^^^5fc*. ^/c^SPISS:?^ 5 0 
5o 3^fB« 5 0 3 i4tB5ffi^§|5 5 1 4 ^^hXy"-^ ^M^^ yV 5 0 2 

ft«®T^-x-^-5 0 3 a^^^^LTGPs#ii)3.^:5/ Mcjift$*5J;5tiim« 

5 0 3®Slj-^trfl5lJfp-r5„ GP S#t!)3.:::j/ bi4Ks/-7"7-tf»^ 

Sft-rsr t^s-et, ^©|8^feic^4GPssft«5 0 If. memi^^-rx^i^ 

®5 ABIi::^LfcJ; 5^j;S*;fft. mmryy-TSO 4 a ^iTrLTSPSSfcil 



GPS ^m^=^ yh^^h roaiift^^gft-r s i 5 »^ ^ ti/cSfta 5 0 4 

l?o r^^ri-S 0 4 a (4. l*®Ti^^-^;05tjg^iif) ®:^f£-t:-3|^ft^^tgffi«t 

(DmJf(Dm^^-r^t\^^o^.x\ mmmcory'r^s 0 3 a t^cr^x-^-Tfc 

5r t^5ffli?^tl5„ Sif«5 0 4tt. T'-^feaa-c^s' b 5 0 2(rS^^tL5 

2ft. GPSSjf«5 1 Id^b Ks/:/9-tt«^flll«#fM7=-^tf«^Sft-r5 
I^SSMSPS 1 2t-atf„ rcotffgft. S{t«5 0 4tri^LT#»^-s' bd^£> 

a^r^i/ b 5 0 2ft. tJ^5Kii'9»CRT/<fif»xV:^:/^'fifgB5 0 Si^SM^ 
tb5„ X-r^M^aa-r^y h 5 0 2ft. x l^'l' 5 0 8 (-±figl^^^-r 5 ® t 
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anta ClaraOStrategic Mapping, Inc.i^iS 
Atlas G I S) Sr^tf:ic»fa«SE5 0 7 \Zhmm^tl6o xV^^T^W 

ii. K s/ :/ 7 -'ft «^ft!i©«ax - ^ tt« ^sis-r 5 mm timm^m^m^wi^ 

A6 0 2(caM$*i5„ rw^xAe 0 2ii, *ISil!»-0(D^Jfem^(-i >9 3^ 



jizS»fi5ij»iH]ss 6 0 stdgM^tiSo ^mmmmmmmme o 3f±M;^;6 04^ 

0 5T:\ r®ffi-§-6 0 4^, tgSg^$|56 0 8^ifrLfcGPS^g|S|SS^6 0 6 

5«JKit|5 6 1 2^jiLTGPS«S6 1 4--. i 19 i^B^nKTRlE^tt/tiigPIS 
Mft^^«*&-r5o fflSS^^e 1 2(c#t|&$^5ft^i4, ^1 ABlcDtiSSi^ 

|§4 2i4GPSr>'7^^6 1 3{CS^LTGPSft-^^gft-r?>GPSji«^6 
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mmWlEt LTffiSgM^e 1 0 a SriTrLT^l Agld^-TDS Pf-^/^S 2 t 

0 7^-m^ta0ss(-»^-r5„ r»Bt,^.-^\ A 2 2 »aftffigft«(i. ff 
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y-^ii(cMsr t^saw^ttSo -r4i'nyti-^y-^2 6ffmti'smmm^m 

. ;^xs/y7 1 9-e7;w- /•^7-t^;ti(cMoT'fe>J;i\ ■y:f7 2 1X\ GP 
sft-^ii, ^3EI(C/T^i-J; 5{c, *5SiK®*^(cJ;i9*n,a$^5„ GPS 

„ *(;:;^x^/-7°7 2 5-C. a 2 2 cDji{t;B5lft«;4^ :^'ryy7 2 7X^m 

ir, aftfflj||ft«(i;^7^s/:/7 2 9-^1fi;a^t>C^(iMi9. a;^/«=av';^7^ 



m^^l^:^-Vy4 h (psuedolite) K^-f b iroll^^^^Sffl 

GPS ©b#Pb1 t mmm ^ tifc. l i??«««ft^-i:«s $ tifc p n - k 
(GPsffi-§-!^«) ^m^-r?>m±-<~:^<Dmnmr-h?>o ^mtmn. mm 
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£),±co^tWTi4. *IS?f!Sr*B^iM:#M4«S (GPS) ATdM^iSr 

*3j;t/#i::n>-rcOG 1 ona s s >':^TMchmmKm^T^ 6 ^ timiiX' 
&5o G 1 on a s s v-;^r Att, ^(c, ^/j:5»flSLS3- F^{5ffl1-5 ^-C 

■7° y t la^^'&fc'iir 5 r t -t- 5 „ r ® ^^^,-1? » 1 o © P N 3 - K L 

^^iK^^-ei4/i< . L/t^SoT-/ns/^ 1 0 6;4S^-|&^fL6„ *§f!a#-ei4 Tgp 
Sj i:v^5fflf§(i. Dv-TWG 1 o n a s s v-xxA/^,!;-, ^ coi 5 ^j:f^#WS 

® 1 Am. m 1 BEido it/m 1 cHtixV i^^/wt^^*aa-r5iS»©f^a7' 

n-y^ (Filx.(f^l All©4 6. 32, 34, 26, 30, 28) ^Tjt-f^S^ r 
JS»DS P$B5j-«7"niy'yAi5Itg/^ttK{i^-&5it^a^?$tL/cV\ rcoi 5 



DSP7°n-fey-ii-®:/o^'7A-5r|g/j;ttK^IS#L/j:^sp3, tia6^«l* 

jA^tbfcf^ffl-e^tT-^-t art ^afi?$|xfcV\ fi|x.tl\ -T-'n s/^ 1 0 8 0 
3 2 i:®FB^i^iHB'(:-t5l^ffi»/^-K'>=^TT'^^^-r5ri:^s-c^5,„ ^3gl« 
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^(Dm(D±X(Dyy h'^^rmmX roj;??^^. DS p-7°nir5/f-eiltT 
LTtiV\ Sfc. lo©SPB^-y K-^od^®DS PSr-^i-'f$fflLT, 

i^-A • -fey b»iR*PEg»B^[igtr#x.5o 

— 1^3 y • -y:^y-M±. GEC Plessey Semiconductor 
s^^tWGPSrv-r^joitKRFjiW^-effii^g^t^, Gage Applie 
d Sciences, I n c . «7=V v'^ ^ • -'^ ^ :7 r • K^5fK< „ T 
:/X-^-*5j;OSa«:g§tt. mi AEI««tg3 8, 4 0, 4 2t5j;US4 4^*fTL, 

xViy:?'i'-f"--'^s'7ri4Sl A|2|(D«|g4 4. 4 6*5j;o;4 strHfT-rSo if 

TA • -?^^n-7°n-feyf-5r{tfflt-5 I BM PCSifev'^^xA-fllfTL/to r 
D S P 5^ y -7" 3 2 J; t/7< ^ y Jiiia« 3 4 cD«tg^3i 5 ^ U-- h Lfc„ 

7 b r>3:Ti::ttl^;^tl. ^xASoit/V^^ n:/n-feyf-2 2. 2 4, 2 5, 2 

y 5 >'^Hig*ffiffl LTMISLfco «*/j;»»t^»T?»#L/c^fe©GP Sffi-^-T? 

SSttfg^s^ ^!i§i^l«Lfc»o;0^(Z)iSffiGP Sgffi^j; t9^f^^i^«^^TV^5r 
i^S;^liE^tl.fc„ #ftA(4, ::<Z)K,^(tftffiLfcMATLAB-^>->' • ='-KcO 

So 
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APPENnil ,v 



function (sv , p range , sarin, s a rout , svdopplcr , outdats) = 

gps ( f i ienajac , Era tc , codes , dapple r, no_prcd , samDlerongc ) 

%function 

%no_pi:ed , sajnple range ] 
\ 

% H. Krasner Feb. 20, 1996. 

% ©Precision Tracking, Inc., San Jose, CA. 95117 
% 

IThis function processes digitized data and provides pseudorcnges aa outputs 

^together wixh other statistical quanitites, as described below. 

% 

*DatQ to be processed is stored in a file named 'filGname'. 

tThis function works on data from Gage digitizer at either Gample rote 

13X2.048 (if srate==0) or at sample rate 6X2.048 MHz [if Brate-=J } . 

*where it is assumed that rr ia 35. 42 - ( 1 400 / 4 5 ) . 308 8 B9 Mflz. 

tThe foliouing are def initiD.".a of inputs and outputs of the routine: 

•i 

iCodeg are -the SV nucihers; if codes = 0, then all codea will be used; 
% 

4Doppler = [dopper(t) doppler(2| ... doppierfn) oponl, specifies the rnean 
tdoppler of each of the n eateiiite plus o epan to be aearched over; if spa; 
^is niissing or=Ol, then search in only done at the specified doppiera . 
lAri algorithm is used to select the quantiniition size of dnppler QCep3 . 
tin some caseo even if cpan is nonzero, only one dcppler : 
satellite %wiLl be used. The search range is =3par," relat: 
\ 

\ ' 

data in the file is proceaaed if flomplerange ia deleted. Eo"ever, if 
■iit 13 present it is f-/o value a.nd has the natatior. : 
X Gamplerani9e=( lower_index, uppcr_J.ndGX ] ; 

!Ot within range of that provided in the qaqe file, 

tDefauits are; if doppier haa only one value, then doppler_Bpnn i-ill be i» 

% it no_poGtd is not specified, then all data will be used 

X if na_pred is not specified, then pred will be set to 9 

\ it no_pred is gpecifxed, then no_postd must be specified 

^Outputs are codenumbers, pseudranges, snrs and best doppier 

%with the paeudoranges expressed in nsec and snrs ir. d3 . 

\r\ Bignal peak rauat exceed 15 d3 threshold for dete::tion. Aji 

linterpolation alqQrithjn i3 used to deternvine signal pecl^, iDcatior,. 

?,If no codes are found, the the returned function vill be ali zeros. 

\ 

ICutdata is a vector of Ei:;e 2a<;3 that represents the outp'jt niqnaJ. pliJ3 
•inoiae after postdetection integration for each detected oaiellitc vehicle 

_ — UU 
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^process, "hich raay be all, data if nat specified in inp'Jt argii.Tier.ts 
[ f ilevals , rate )"=gageoper-. ( f iisna.-:ie ) ; 

buf isi;s = f il^vaia { 3 ) ; ^to^al r,u--:iber of eaniples in file 

if na-gin==6, 

lo--er_iadeK=sa.'i\pleranqe( 1 ) ; upper_index=sampierar!ge [ 2 ) ; 
ii Lipper_index>b'j;fsizp-1, 

error ( "Samp leronge is out: ot bounds'}; 

lawer_indej^=0 ; upp=r _index=bu f f 3 ize-1 , 



%Ho--J find number of doppier bins; the center of these bins are 

^called doppa and they arc referenced to the center of the input dopplers 

if Length j doppier ) ==length( codes } , £pan==0; 
elseif le f.gi:h( doppier )== Length ( codes )+l , 
fipsn-doppier [ length ( codes | +i ) ; 

error( 'LenqTh o£ doppier vector must equal length of codes, cr I more ' ] 
it npon<0, e!rror('Span r.ust be greater than aero ' 1 ; end 
if srote= = 0, 3_per_fr 5Jne = 6 ; el se , E_per_£raine = 12 ; end 

if nnrgin'==<3, no_jDred-Tain { S , f ix ( buf f siie/ ( 1 024 ■■ B_pcr_£rc-ne ) ) ) ; end 
no_postd = f ixibuffeize/ I no_pred- lOS"! • B_per_f rame) ) ; 
if no_pred<;l, error ( 'Number of prerfetection frtsmes ir.uot be i 
if na_poHtd<l, error {' number of po3tdetection frcnea must b< 

deltof=( 1/3) ' 100Q/no_pred; tyields about 1.5 d3 loss uhich io made up 

%woc3t case by tuo independent decectiono for 
twhen true freq in nlduny between bins 

if Epcn<deltnf, 

dopDE=0; 4no need to quantize dopoler 
else, 

dopps= ( 0 : -deltaf : -span ] ; 

doop3=sort ( [ dopps deltaf.-deltaftBpan] ) ; 

end 

%%% 

iMou get the TFT oi codes and put the,n in a matrix nf gize length ( codes ) X20 <; 3 

if code9==0, code3=l : 29 ; end %een.rch oil codes in this case 

codearrny=iero3( length( cade 3 ) , 2048 ) ; 
far r.-l : length; codes ) , 

codeerrny [k, : ) -gps^res anpled ( codsg ( h 1 ) ; 



the follo'-ing input data in blocks equ. 

jTieo eq-jal to 7io_prcd. For c.xa.T.ple ii no^ 
Dcu-nple3 frc-n the gage ia 2 0 -I 8 • 3 • 7 = 4 3 00 3 , 
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la rull -1 .Kbyte collection uouid take ofaout 93 iterations. Each 
^iteration then performs the pred s'Linimati^jn, cross-csrreiatior., naq- 
iscjuared operation and 3ij.-nnaLion with previous blocks ror ail dopplers 
*and £.11 satellite vehicles specified. 

blocksize = 1021* s_pGr__f rame • no_jDt:ed; 

-Gtart=lo<jer_index-blocksise ; 
lc= length ( codes ) ; id" length | dopps ) ; 
prdota-zeros( Ic- id, 20<g ) ; 

na_biocy.B=£i3( ( 1 buf rsiie-iO- s_per_f rixTie) /blockaize) ; tejctra 50 or 120 
Bompies 

%tor overlap-save allows impulise responoe to 
%G0 or 120; see if_2^base m-file 

for n=l :no__b locks, 

starts 5 tart+blocksize; 

(data , count I =gageread(filevals, start, bioc:ksi2e+10'3_per_frame) ; 
data=if_2_ba3e(data, srate) ; iConverts data to baseband ond decimates to 

12.048 KB2 

data=data( 3 1 ; SO+aOaS-nojred) ; tceject edge effect data [overlapa sove ) 
far k=!.:lc, %Iterate over SV 

tef^codearroyfk, : ) ; %code to be UQed for SV codG{k) 

for d=l:ld, ^Iterate over doppiera 

df=doppler(k)+dopp5(d) ; 

rdata=data . -expt -j"2-pi'df'(0 : 204 9 ' no_pred- 1 ] /2 . 0 4 8e6 ) ; 

rdata = su,-n[ reshape{ rdata , 2048 , no_pred ) • ) ; Idoes pred aiL-Lmation 

rdata=£f t ( rdata ) . -ref ; tdoes matched filter 

tcorapengnte for time olip per block which ia fdopp/fa tjjnea time 
tnoting that fdoop/fo is doppler time slip per aecond 

timeslip=le-3'no_pred*d;/1575 .42e6 ; 

ph3Se=exp( - j '2 •pi-timeslip- (n-1 ) -(0:1O2 4!'1g3); 

rdata{l :1025)>=rdDta (1:1025) ."phase; 

rdato ( 102 6 : 304 S )=rdQta( 102G:204B) . ' con j ( phc3e( 1 02 ■! ; -1 :2 ) ) ; 
rdato"ifft{rdQta) ; 

rdata"eeai{ rdata) . ~ 2-timflg ( r data ) .'2; %mQqTiitude 
ptdata( 'Id+d, : )=prdntfl( |k-l) -Id+d, : )^rdata; 



E'^f 1 ; ' prQr.ge=( [ ; , Gnxin=( } ;snrout=[ ] ;Bvdopper=[ j ;outdata = ( | ; 
%How ue look Cor peakg exceeding t.hreshold 

for k=l;lc, %look ot all SV a and doppn 

3-prdat<i( (k-i 1 -Id+t 1 : Idl , : ) ; %dQta motri:^ for E>v#k or.d all dopplero 
i=^-meQn (mean( t ) ) ; 

TiOL9e=sqrt(iTiean(n\ean( z . "2 ) j ) : %coor80 noise nr.g 

thre3hold = 5 .Tnoise; 

%yields Pfa legs than. l<i-i per uoing all 
%23 ove and iO dopplers per Su 

ind; = find(T:<thre3hold) ; 

noiae = 3qrt{mean(rnean(t(ind;) . -2) ) I ; t r ef ined r.oi. or; .j^-.ting rid of oitjncl 

ipicV.c; tcr.zn prable-T 
(maxd.ir.dd |=Tnax(d' ) ; Ifindn ^an and locatior. for each doppler 
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(r.axsv , indsv l=m£x(Tnaxd) ; Mind global p°ak far -ihis s-J 

if maxsv>chreshcid, 'ithen detect this sv I 

r=(inaxsv/nQi59l "2 ; ipeak ~o iioise ai^ay fro- peak 

snin=5qrt(r/(nQ_pred^2'no_pastd) ) ; isnrir. via ;j . K analysis 
snrin=[snrin LQ - loglQ ( gnin] ] ; 

*now find sp.routL ot peak. 
snout=(no_pred-2T.o__Dosi;d) -snin-2/( U2 •no_jjrcd-snir.) ; ^via U.K ar.ai. 
snrout= t snrouc 10 "ioqlOl snout) 1 ; 

sv=( sv cod5s(k) ] ; 

d=: I indsv, : ) ; %datfl for beat doppler 

outdata=( outdata d]; 

svdoppler=[ svdoppler doppler ( k ) +dopp3 ( indsv ) | ; ibest doppler 
indO = indd ( indsv ) ; 4best sajr-.ple for best 

indsO=[ indO-4 :indO+'l ) : %block of 9 data sainpies nbout indO; 
ninds=find( indsO<=0 ) ; 
piiid5=fiiid(indsO>2Q4B) ; 

if lengi:h(ninds)>0, Ikeep data to in^orpolate within range 

indsO(ninds)=indBO(r.ind3 )+204B ; 
elseif length(pind3)>0, 

indsO(pinds)=indsO(pinds)-204 8; 

dint=interp(d(indsO) , 10) ; *go to rate 20 H3z 
dint = interp(dint:, 10 ) ; tgo to rate 300 H^z 

dint=interp(dint,5 1 ; %qo -lo rate 1 G3i 

[ aincx,imax]=inax(dint( ; Ifind max 

indniax=Tnin(find(di:it>O.S-amax)); %rnaj; abo^e 90^ 
tjna3r=indO+{ind,-nax-20Ol)/5OO; tpseudorange in snjT-.plea 
if tiBax>52048, 

tinax=tJnax-20i:8; 
elaeif tniax<0, 

tjr.ax=tma;<+20<iB ; 

tmax^tna'?;" 500 ; Ipaeudorange in units of nsec 

pranqe= [ prange troax); 



if length ( sv) ==0 , %then there v^ere no detections 

E'v^O ; prange=0 ; sn^in = 0 ; aEixaut=0 ; avd=ppier = 0 ; outcat a = 0 ; 

end 



function j-gpscodcE (num) 
^V^gpscod^a [ num) 

'5 

■I If. KroBtier Jan. 22, 1596. 

t OPrecigion Tracking, Inc.. San Joae, CA . 95111 

^Returns nil 1023 bit codes osgociated -ith Bntelliig in an 
-•.erray y of e^ic 37x1023. Each ro-.. io the codo associated 
liuith the satellite having the corresponding ID nu.-rier. Thi 
■',13 ro-- 1 is the ?tl (Gold) code o£ Dateliite I, etc. 

IZt :\u~. ia specified ifion only one c=de with that n—ha In 
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%returned 

y l=pr^,qen( ( j , 10 ] , lD23,ones( 1 , LO ) ) ; 
y2=?r.gen{ (2,3,6,3,9,10], 102 J , ones ( 1,10)); 

deIay-^=(5, 6 7, 3, 17, IS, 139, 140, 141,251, 252, 254, 25S, 255, 257, 25U]; 
deiays=( delays, '159,47 0,4 7 I, 4 7 2, 17 3, 4 7 4, 50 9 51 2, 513, 514, 515, 515 j^ 
rfelays=[d€iays, B59 8S0 SSI 862 963 950 947 948 950]; 

if nargin==0, 

^o^ ^=1 : length(delays) , 

y(>;, : ) =xor ( yl , rotate ( y2 , del ey!3( k ) ) ) ; 

else, 

y^jtor ( yl , rotate ( y2 , delays [ num) ) ] ; 



limctlon r-=gps_c:Enip (codcnumjjcr ) 
\ 

i H. Krasner Feb. 16, 199£, 

% OPrecision Ti:ac:ki:\g, Inc., San Jose, CA . 95117 
I 

iReturns the resanpled Fourier transform of specified 1023 bit 

%G?S code, reaampled to at rate 2048 nnd weighted 

twith a "sine" iunction to emulate the tranoform of the 

tsequer.ces consisting of a get of oquare puieeB, which 

Ma ideally bandpass filtered to the first nulls (rl023 kat). 

%l£ codenumber is 0, then all gps codes are returned in a matrix 

Xoi size 37X2048. 

I 

%ThG transf onried data contains real nnd LmoginarY co.T.ponents 
4.eoch of which is rounded to 4 bit oigned integero in the range 
%(-7,7|. This ia the form Dtored in EPROM. Thio q\j anitizotion 
tiTU-nimiieg required storage, but results in negligible lose of 

IAS in the function gpscodes, the returned value contQinc 37 
%rou3 each corresponding to the correaponding GPS code (row 1 
Icontaina code 1, etc.) if all codes are reque sted . Each row is 
*of length 2048 and, as stated CLCOve contcino complex "otda whose 
%ccinipo:nent5 are integers in the rarige (-15,15]. 
I 

iNate that this function calls the function gpgcodeg to create 
*the various Gold codes. 

if codenumber==0 , 
y^ gpscodes ; 

^-^opacades ( codenujiije r ] ; 

end 

ircturna matrix 37K1021 of GPS codes 

~2'y-l; IcDp.vert to =1 

i£ codenu.nber= = 0 , 
3 = ^ei:an ( 37 , 2048 ) ; 
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for k=l:31, 

fyl=ffi:(5tre-ch(y(k, :) .2) ] ; 

£>-!> = ( fyl ( 1 : 1024 ). -sinc( [ 0 : 102: ] /1023) 0 0 ] ; 
fyll = (fyLl fyi ( 1023 : 2045) . - sine ( ( 1 022 : - 1 : 1 ] / 10 2 3 ) I; 
1 ( ic, : )=conj ( 'yU ) ; tneed conjugate for matched filter 
end 

f7:=fft{si:retch(y,2 | ) ; 

fyli=[iyi ( 1 ; 1024) . ■sinc( (0: 1023 1 /1023 ) 0 0); 
fyll = ( fyil f yL ( 1.025 : 2 04 5 ) . - sine! ( 1022 ; - 1 : 1 J / 1 02 3 ) ) ; 
z = cc3n j ( fyll ] ; 'ineed canjugate for matched fil-er 
end 

2=round( z/20 ) ; Isince max is 171.9 but £e" vaiuea ere above 140 
rz-Tnin(real ( s ) , 7 j ; r2=Tnax{ r2 , -7 ) ; ilL-nit range 
iE=iTiin( i.Tiaq( z ) , 7 ) ; iz=max ( iz , -7 ) ; ^Limit range 



t V. Krasner Feb. 20, 1996. 

I CPrecisiar. Tracki.ig, Inc., Son Jose, CA . 95117 
■K 

\lt rote is nu.B5inq or equals 0, then the input rote io oaaumed 
%to be J'2048 ksz . If rate equals 1, then ic is 6-2048 ta: . 
\ 

^Converts data frcra GAGE digitizer oejT-.pled ot either 3'204B kSz 

lor 6*2040 ItSz with IF 6.144 ^z (J'2.04et centered at 

135.42 -( 1400/45 )-=4 .30BG99 K3z to a coniplex (I,Q1 stream 

lot data with sample rate 2.040 H3z centered at 0 

'-frequency (nominally). This routine does not co^.penncte for 

lany doppler shi£t3 on S V b , nor any LQ drifts. tJotc that the output 

<dat:a length is either 1/3 or 2/3 that oZ the input. 

4in KHz 

■-i rote= = 0, %case whsre scinple rate is 3'2043 JlHi 

Brace-3*2 .048; % in H.B= %stuliple rate for GAGS 

(u , V ) =size ( data_in ) ; if u?v; da ta_in=dB ta_in ' ; end; ld = length ( dn tn_in ] ; 
c=exp(- j^2*pi' [0;Ld-l ) 'ifreq/Brate J ; %i:-0 

data_out=data_an. 'c; clear data_in c ^convert t 

h=frri;50, .9/3 .072) ; 

dotft_out=filter(h, l,dntn_out) ; tfilter to =1 KHz 

doto_out''d!ita_out( 1 :3 ;id) ; Idecimnte to yield 2.049 HEz orate 

else, 5 case where sajr,pl<; rate ia 6*2048 kE 

Brats=6 -2 .049 ; \ in HSz 

(u,vl=size(datff__in) ;i£ u> v ; da ta_in=data_in ' ; cnc ; ld = length ( data_in ) ; 
c-expl-j •2-pi- [0:ld-l ) -iiroq/arete I ; \L0 

dflta_out=data_in- *c ; clear dr:tn_in c Iconvcrt t 

h = firl ( 100, .9 /5.144 ); 

daca_out=f iiter ( h, i ,datn_oL!t) ; ^filter to =1 KHz 

data out-dato_out( 1 : 6 : id) ; tdecimotc to yield 2. 043 H3z srnte 
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function Y^^i^otatc (a rin) 

%y=7nrotatG(x,ni| ; natri.x rotation fay m units 
% 

*■ H. Krasner Feb. 30, 1996. 

* OPrecision Tracking, Inc., San Jose, CA . 95117 
Tii=round(m) ; 

if in>0, 

y-'(x{ : , Ix-m-H :lx) x ( : , 1 ; Ix-m ) ] ; 
tslseif m<0, 

y=(x[ i,l-m:lx) x( : , J; 



Ipngen ( 



y-rpngen (taps , npts , f ill ) 
aps,npts,fill) 



CA. 94010 



% Pr^GIZ^^ generates "npts" number at points of the paucdo random 

% sequence defined by a shift register of length n uich feedbijck 

I 'taps' and initial fill 'fill'. PM(nptE, tnpa, 

fill) retnrnc n 

% vector of length npts containing this eecruence. 

4 A typical «xomple (1,6,9,H) ior nil, fill-(li 

teres (1,13) ] 

\ 

\ If - 



lending o' 

\ to get the polynominl 10 Ul IJO 111 



:ode 2767 (octal) = 010 111 UO 111. We delete the 

The feedbcck topa for this 
ore found by ignoring the first one and choosing the rc-naining 
to get positio.T. Tor this c=se the taps are thua 2345SB9 10. 



if length I taps )- = !, 

tap9=Bprintf { ' % .Of ' , tap^ ) ; r,tap3 = [ j ; 



elseif tap3{ i ) == 
elseif taps[l)== 
elseif tap3(l)=- 
el3Ci£ t£.p3(l}-= 
elseiE tDp3( 1 ) — 
eleei; tDpo( 1 )== ' 7 
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y.=2 : length ( taps ) 






if -3ps(k)=='0' 


r.taD3 = [ntaps 


0 0 0 


elseif taps ( k)== ' 1 ' 


nt:aps-[ntaps 


0 0 1 


elseif taps( k) == ' 2 ' 


n^aps=(nt.aps 


0 I 0 


elseif t:aps(!i;)== ■ 3 ■ 


ntaps=( ntaps 


0 1 I 


elseif taps(k)=='4' 


r.* aps= [ ntaps 


1 0 0 


elseif taps(k)=='5' 




1 0 1 


elseif taps(k)=='6- 


' ntaps=(ntaps 


1 1 0 


elseif taps(k)=='7' 


• ntaps=[ntap3 


1 1 1 



ntaps(l)=(K- 
taps=find(ntap3) ; 

n'=Tna3<( taps ) ; 

if nnrgin< = 2. fiil=(l 2ero3{ 1 ,n-l ) | ;end 

if nargin==i, npts= ( 2 " n ) -1 ; end 

y = zeros (l,npts) ; 

V. ^ zeros ( 1 , n) ; 

X = fiH(lengi:h(£ill) 

y(i) = x(n) ; 

;c-[ren(3um[x(tflp3) ) ,2), xil:n-l)|; 



fujaction [filc_TQls, 6ainplc_rntc j ■= gngcopcn ( f ilciULnic ) 

\ Read qage formatted file, with particular number o£ ca-nplea 

t function ifiie_vals, siimple_^riite ) = gageopcn | filename ) 

i 

% B- Wilson Jon. 13, 1996. 

\ ©Precision Tracking, Inc., San Jose, CA . 95117 
file_val6(l) = f open( f iiena-Tie, 'r • ) ; 

[ e aj::ple_r ate , QeLmplG_depth , hGad_val3, opera tion_mode ) = 
rdgghefld(file_vals(l) ) ; 

file_vale(2] = operation^jiiode ,■ 
file_vai^(3) « oample^depth; 
i ile vals ( 4 : 6 ) = hesd vala { 1 : 3 ) 



function (buf, count] « gogc rend ( f ilc^vds , otnrt , au=80japica ) 
^ Rend goge fanoatted file, with particular number of sajT.ples 
\ function [buf, count] ^ gogeread ( f il e_vais , a t ar t , nuni3o-~ple 

\ S. Wilson Jan. 13, 1996. 

\ GPrecieion Tracking, Inc., San Jose, CA. 95U7 



1 l"- file id 

I 3 - opGration_mode - if =1; file is me-nory J-Trago intcrleov 

GajTipl f;_depth long; =2 mernory i.-:ioge 
i 3 - ootuplc^depth 
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ns2 " a'omsajnpl-es n ; 
fid = fil^_vnls ( 1 ) ; 
Li lfile_vai3(2) == 2] 

buf = zeros ( r.ii-nsajnples , 1 ) ; 

fresuic = f seeK ( f id, 512+scart , -1 ) ; \ move to requested poir.t : 
riata portion of file 

[buf, count] = £read{£id, nu.nsa-T.ples , 'uchair'); 

buf = zero3(ns2 , 2) ,- 

fresult = fGeek( fid, 512 + (3torr./2) ,-l ) ; * move to requested 
point in data portion of file 

[buf(:,l), cl) ~ fread(fid, ns2, 'uchar'); 

fresult = £seek( fid,S12+(start/2) + fiie__vila(3) ,-1) ; % move ti 
BAKZ 3, portion of memory image 

(bufC:,2], c2] = fread(£id, ns2 , 'uchar' 1; 
count = cl + c2; 

buf = reshape(buf ' ,numsQir.ples, 1 ) ; 

I 

buf - buf - 128; 



function | Bajiiple_ratc , siiJEplc_dcpth , bcod_vaJto, opcrot. 
rdgghead( fid ) 

t Read gage formatted header 
% B. Wilaon Jon. 13, 1996. 

t OPreciaion Tr-aching, Inc., Saa Jose, CA . 95117 



tsaniple_rote = 

(1,2, 5, 10, 20, SO, 100, 2 00 , 500, 10 00, 2 000 ,5000,10 000,20000, 5000 0] ; 
8nrnple_rote_table = 

fl, 2, 4, 5, LO, 12. 5, 20, 25, 30, iO, 50, 60, 100, 120, 125, 150, 200, 2 50]; 
I 

fresult = £Beek( fid.O , "1 ) ; I rewind the file 



£read(fid, U. 'char' ) ; 
etBtr(tjnp' ) ; 



X 

fresult - £seek(fid,2a7 ,-1) ; ^ t 
vnriaJble 

3ojnplc;_r'Eit€_Lndex = ;reBd(£id,l, 
if ( iit,-T;pie__rate_inde.x == <!2) 

-:lBe 



Jit = faeek ( f id, 2 S9 , - I ) ; 
ntiori_nod'2 = fr'snd ( f id , i 
if (operntion_mod° == 1) 



-65- 



jTiple rete / 2; 



fres-^Lt = f 5eoy.( fid, 301 ,-1) ; % move to sa.T.ple_de3t'r. variable 
saji!pie_depth = £r ead ( f id , 1 , ' int3 2 ' ) 
i; {operation^mode == 1) 

sa.n3le_depth - sajrpl e_depth ! 1 \ aeems like a -bug- to mG 

if "{sa.T.ple_depth == 4 194304) 

Gan;ple_depth = g{OTple_depth 12 

\ 

fresult = £seek(£id,3n,-l) ; \ move to Gtnrting_address 
head_vais = £read ( f id , 3 , ' intJ 2 ■ ) ; 

fresult = f3eek( £id,339 r-l ) ; ^ move to sninple_deptK voriabie 

resolution_12_bit3 = £read( f id, 1 , ' intl5 ' ) ; 

\ 

fresult = £seek( f id, 3<S5, -1) ; * move to 6ii.-nple_depth variable 

Ea,-nple_af f set = f read ( f id , 1 , ' int 1 6 ' ) ; 

\ 

fresult = f6eek(eid,349,-l) ; \ move to sa.Tiple_depth variiibie 
Ba.-npie_bitB = f read ( fid, 1 intl6 ') ; 



function y = rotatc(3L,q) 

tRotatea vector by q places 
t W. PLroaner Nov. 28, 1995. 
\ OHoriaiin KroBner, San Cajrloa, CA. 94070 

tif q is deleted this rotates a vector by interchenging the firet nnd 
last half 

lof the vector. l£ the vector is odd in length the raid point ia 

Iplaced at the beginning o£ the new vector. 

I 

tIf q ia preser.t nnd >0 this rotates th» vector x right by q positions; 
e.g. 

■iif x=[l 10 10], then rottite(x,2) yields y- [ 1 0 110]. If q la <0 
tthis rotates X to the left. 

if nargic^l , q=rejn( q.irjA) ;end 

if m>l i. ii>l, &rrDr( 'Thig function worfcs only for vectors, not 
natricea . ' ) ; end 
if irJ>i,5f-x' ;end 

if nor5in==l, 

if re.T.(rrui,2 ] ==0, 

pivot=l^nin/2; 
else pLVQt=(m.^+l ) /2 ; 

i-=(x| pivot: inn) 1 : pivot- 1 ) j ; 
elocif aba(q)>0, 

if c<0, q'q+m.T;cnd ^fi'C for nhif-a left 

■v-[x(niji-q+l:"Ji) x(l:mn-q)l; 
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else y^x; 
end 

if ir^ i , -f^ ' ; end 

fvuiction T-Ginc(i) 

t N. Erasner April 21, 1991 

% ONoiniian Krasner, San Carlos, CA. 9-1070 

% 

%Definition: sinc(x) - sin ( pi* x ) /" ( pi' x ) , where x is a vector /matrix . 
%!;ini=(x) = l if x=0 

indL=find|K==0) ; 
ind2 = find(K-=0 1 ; 

X andl)=ones(l, length (indl) ); 
X|ind2)=s:in(pi-x(ind2) ) . / (pi • x ( ind2 ) ) ; 



fitnctioD E-stretch (Hignal , period ) 
Ifanction 2=str etch ( signal , period) 
X 

% ». Krasner Korch 12, 1995 

1 ONoriTisn Krasner, San Carlos, CA . 94070 

tThis f'jnc-ion atretchs a aignal by replacing ench eiemenw 
liJith n identical elements; . m is specified by "period," 

[u,v]=size(8ignal) ; 

i; ij>l 4 v>l error ('This function works only for vector inputs.'); end 

if u>l, niqnal^siqnal ' ;end 

a=ones ( period , 1 ) " signal ; 

z = a( : 1 ■ ;r=conj(z) ; 

i£ u> L, z^conj ( 2 ■ ) ; end 



tfur.ction y=sor(fi,b); 

4Excii:sivc; or, term by ter^n, of two vectors 

% N. Krasner June 13, 1994 

i OHor^an Krasner, Son Corloa, CA . 9^010 

y-(B6-b ) 1 (b*,-n) ; 
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INTERNATIONAL SEARCH REPORT 



PCT/US 96/16161 
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FURTHER IMFORMATION CONTINUED FROM PCT/ISA^ZIO 

1. Claims 1-5, 8, 12-33, 39-49. 52-57. 139-U3, 145-152, 156-159, 
163, 165-157, 159-172, 176, 177, 204 are directed to the internal 
structure and signal processing of a GPS receiver with digital 
signal processing, applying fast convolution, of a remote sensor, 
whereby a base station transmits ephemeris and Doppler data to the 
remote sensor, the remote sensor sieasures pseudoranges, and 
consequently calculates its position using the pseudoranges, the 
ephemeris and Dopplsr data. 

2. Claims 11, 34-37, 50, 58-60, 153-155, 160-162, 164, 158, 173-175 
are directed to the position determination of a renote sensor using 
the GPS system, whereby the measurements are made solely at the 
remote sensor, then transmitted to a base station, where the 
position is calculated. 

3. Claim 38 is directed to a computer readable medium containing a 
computer program having executable code for a GPS receiver. 

4. Claims 9, 63-124, 126-138 are directed to power management for a 
GPS receiver in order to reduce the consumed power of the GPS 
receiver. 

5. Claims 6, 7, 51, 61, 62, 125, 178-195, 197-203 are directed to 
calibrating a local oscillator in a mobile GPS receiver by receiving 
a reference signal from a base station via a communication link. 

6. Claims 10, 144, 196 are directed to the position determination 

of a remote unit, whereby the raeasureuents are partially made at the 
base station, Doppler and ephemeris measurements, and partially at 
the remote unit, pseudorange measureraerts; the measurements of the 
remote unit are transmitted to the base station, where position 
calculation takes place. 
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